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PRELIMINARY AND SHORT REPORTS
FUNGISTATIC PROPERTIES OF SALICIL AND RELATED COMPOUNDS'
BERNARI HEINEMANN, Pu. D.
The "in vitro" antibacterial activity of di-(hydroyphenyl) alkanes and compounds of
the stilbestrol type has been established, (1,2,3,4,5, 6). Little has been published on the
effect of these compounds on fungus growth and reproduction. This report deals with the
"in vitro" inhibitory activity on 12 species of fungi by the following compounds:
2, 2'dihydroxybenzil (salicil)
2,4'di-(p-hydroxyphenyl) 3-ethyl hexane (benzestrol)
4,4'dihydroxy a, diethyistilbene (diethylatilbestrol)
2, 2'dihydroxy 5,5' dibromobenzil (dibromosalicil)
Dibromosalicil has been found to possess marked inhibitory activity for Staphylococcus
aureus (7) and a variety of other bacteria (8). Comparison was made with the activity of
salicylic acid since this compound enjoys wide-spread usage in the treatment of fungous
infections.
Method: The fungi were tested in a dextrose agar of the following composition: C.P.
dextrose 2 per cent, Neopeptone 1 per cent, agar 2 per cent, adjusted to pH 5.6. Eight
cubic centimeters of the medicated medium were placed in tubes, autoclaved, and then
slanted. Each tube was seeded with a cutting approximately 0.5 cm. square from the
fungus mat and incubated at 28—30°C. Final interpretations were made at the end of 21
days.
Studies on the yeast, E. albicans, were carried out in a dextrose broth, identical with the
medium used for the fungi cultures, except that agar was omitted as an ingredient. Ten
cubic centimeter quantities of medicated broth were placed in the tubes, sterilized and
then seeded with 0.5 cc. of a 48 hour growth of E. albi cans. Incubation was at 37°C. and
final readings made at the end of six days.
A control culture on unmedicated dextrose medium was made for each test.
The identification numbers of the cultures are those of the American Type Culture
Collection.
Results: Table I shows the minimal concentrations of the compounds which were com-
pletely fungistatic. No attempt was made to evaluate degrees of inhibition to eliminate
the personal factor of interpretation. The initial dilution of a compound depended on its
solubility in the culture medium. Further dilutions decreased the concentration of the
previous one by one-half. In several instances a sufficiently high concentration of the test
substance, due to limited solubility, could not be obtained in the culture medium to deter-
mine a fungistatic end-point.
Salicylic acid exhibited antifungal activity against all of the 12 species tested. In
instances where a fungistatic end-point could be determined for salicil, benzestrol and di-
ethylstilbestrol, the level of effective concentration was of a higher order than those ob-
tained for salicylic acid. The solubility of dibromosalicil was so low that concentrations
greater than 1:20,000 could not be affected. It was without fungistatic action for any of
the test organisms at this concentration. Salicil, 2,2' dihydroxybenzil, showed good "in
vitro" activity against all of the species of fungi tested, with the exception of S. schen1cii
and E. albi cans.
Benzestrol, 2,4'di-(p-hydroxyphenyl) 3-ethyl hexane, likewise showed good fungistatic
activity, although the limited solubility of the compound prevented obtaining a fungistatic
'From Research Laboratories, Schieffelin & Company, New York 3, New York.
2 Present address: Bristol Laboratories, Syracuse 1, New York.
Received for publication July 14, 1947.
277
278 THE JOURNAL OF INVESTIGATIVE DERMATOLOGY
end-point for T. interdigitale, M. audouini, C. immitis and E.albicans. Diethyistilbeetrol,
4,4'dihydroxy a, diethyistilbene, did not exhibit fungistatic activity at 1:20,000, the limit
of its solubility, against M. canis and E. albi cans. This compound showed marked fungi-
static activity for the other species, completely inhibiting M. audouini, associated with
tinea capitis, in concentrations up to 1:40,000 and C. immitis at 1:80,000.
DISCUSSION
Particularly interesting was the marked fungistatic activity observed with the two
synthetic estrogethc hormones, benzestrol and diethyistilbestrol. The relationship of
hormones to infections caused by fungi is evidenced by the well-known fact cases of tinea
capitis tend to heal spontaneously with the onset of puberty, that the infection is not found
in adults and that a certain degree of success in the treatment of tinea capitis with estrone
and diethyistilbestrol has been reported (9). A demonstrable inhibitory effect on the
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growth of Trichophyton purpureum after contact with diethyistilbestrol, as well as with
other hormones, "in vitro" has also been noted recently (10).
The use of both benzestrol and diethylstilbestrol for therapy of fungous infections would
undoubtedly be limited by the estrogenic activity of these compounds. The results do
however indicate a possibility for further investigations of structurally-related compounds.
SUMMARY
"In vitro" fungistatic activity is recorded for salicil, benzestrol, diethyistilbestrol,
salicylic acid and dibromosalicil against 12 species.of fungi. Dibromosalicil was devoid of
any fungistatic activity in the highest concentration that could be obtained in the culture
medium. Salicil, benzestrol and diethylstilbestrol showed good activity against most of
the fungi tested. Against certain species, the limited solubility of these compounds was a
factor which prevented establishing an inhibitory dilution. Salicylic acid was effective
against all of the fungi but in lower dilutions.
Salicil and dibromosalicil were prepared in this laboratory by Dr. G. Trevea.
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